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EDGELESS CMOS DEVICE 

This application is a continuation of application Ser. 
No. 07/048,705 ?led May 12, 1987, now abandoned. 
The present invention relates to a complementary 

metal-oxide-semiconductor device which eliminates the 
parasitic edge transistors. 

BACKGROUND OF THE INVENTION 

Silicon-on-insulator (SOI) semiconductor devices 
generally include a silicon island formed on the surface 
of an insulating material. Metal-oxide-semiconductor 
(MOS) transistors are formed in and on the silicon is 
land. Additionally, it is known to form a complemen 
tary-metal-oxide-semiconductor (CMOS) device in an 
SOI structure. When the insulating material is a sap 
phire substrate, the structure is known as a silicon-on 
sapphire (SOS) semiconductor device. However, the 
insulating material may also be a layer of silicon dioxide 
which is disposed on a semiconductor substrate. MOS/ 
SOI transistors generally have higher speed and im 
proved radiation hardness in comparison with MOS 
transistors formed in bulk silicon. 

Referring now to FIG. 1, a conventional silicon-on 
insulator semiconductor device is generally designated 
as 10. The device 10 is a silicon-on-sapphire semicon 
ductor device because a silicon island 12 is formed on a 
sapphire substrate 14. The silicon island 12 is doped 
P-type; however, it also contains N-type source and 
drain regions 13 and 15, respectively. A gate oxide layer 
(not shown) is disposed on the surface of the silicon 
island 12 under at least the gate electrode 20. The de 
vice 10 actually consists of three transistors in parallel. 
The ?rst transistor is formed on the top surface 16 of the 
silicon island 12. Two transistors are also formed along 
the opposed sidewalls 18 of the silicon island 12. ‘The 
opposed sidewalls 18 lie under the gate electrode 20 and 
extend along the channel length of the SOS device. The 
transistors formed along the opposed sidewalls 18 are 
commonly referred to as parasitic edge transistors. 
The parasitic edge transistors have a lower threshold 

voltage than the top transistor. When the parasitic edge 
transistors prematurely turn on, leakage currents are 
allowed to pass through the device. Additionally, when 
an N-channel SOI device is subjected to ionizing radia 
tion, the edge transistor problem increases. Positive 
charges accumulate between the gate oxide and the 
silicon island. These positive charges shift the threshold 
voltage of the top and edge transistors. However, the 
threshold voltage shift is greater in the parasitic edge 
transistors. Thus, the edge transistors turn on well be 
fore the top transistor and this is a major cause of post 
radiation leakage currents in SOI devices. 
The dielectric strength of the gate oxide along the 

edge transistor is usually poor. This can be attributed to 
the non-uniform thickness of the gate oxide along the 
sidewall of the silicon island and the increased electrical 
?elds around the silicon island edge. The poor dielectric 
strength of the gate oxide on the parasitic edge transis 
tor and the increased electrical ?elds around the silicon 
island edge lead to premature gate breakdown. The 
premature gate breakdown is experienced in both N 
channel and P-channel transistors. 

In order to avoid the problem of the lower threshold 
voltage of the parasitic edge transistors, the sidewalls of 
the silicon island for an N-channel transistor are doped 
heavier than the channel region. This increases the 
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2 
threshold voltage of the edge transistor and thus re 
duces the post-radiation leakage currents. One such 
technique for doping the sidewalls of the silicon island is 
described in commonly assigned US. Pat. No. 3,890,632 
entitled “Stabilized Semiconductor Devices And 
Method of Making The Same” which issued to W. E. 
Ham et al. on June 17, 1975. In an N-channel device, the 
sloped sidewalls of the silicon island are ion implanted 
with boron. However, the plasma etching techniques 
which are used today to de?ne the silicon islands typi 
cally form vertical sidewalls. It is dif?cult to uniformly 
dope the vertical sidewalls of a silicon island using the 
ion implantation technique described by Ham et al. 

Concentric edgeless semiconductor devices have also 
been developed to avoid the parasitic edge transistor 
problem. An example of such a device can be found in 
commonly assigned US. Pat. No. 4,185,319 entitled 
“Non-Volatile Memory Device” issued to R. G. 
Stewart on Jan. 22, 1980. The drain region of the tran 
sistor is enclosed by a frame-like gate electrode which is 
in turn surrounded by a frame-like source region. The 
frame-like gate is disposed totally on the top of the 
silicon island; therefore, the parasitic edge transistors 
are eliminated. Although the structure is indeed edge 
less, it is quite large and can be used in integrated cir 
cuits or portions of integrated circuits where area con 
siderations are unimportant. 
There is a need in the art for small channel width and 

short channel length edgeless devices so that integrated 
circuits with high performance and high packing densi 
ties can be fabricated. Additionally, it would be desir 
able to form the short channel edgeless N-channel and 
P-channel transistors in a single semiconductor island so 
as to decrease the device area of CMOS integrated 
circuits. 

SUMMARY OF THE INVENTION 

The present invention includes a semiconductor de-. 
vice with an island of semiconductor material disposed 
on an insulating substrate. Both N-channel and P-chan 
nel transistors are disposed in the common island of 
semiconductor material. However, the gate electrode is 
positioned such that it does not overlie the common 
boundary between the top surface and the sidewall of 
the silicon island. A means is disposed in the island for 
electrically isolating the portions of the semiconductor 
island which contain the N-channel and P-channel tran 
sistors. Also, means are disposed in the semiconductor 
island outside the channel regions of the N-channel and 
P-channel transistors. for electrically isolating the 
source region from the drain region of each transistor. 

BRIEF DESCRIPTION OF ‘THE DRAWING 

FIG. 1 is an isometric view of a conventional N-chan 
nel SOS semiconductor device illustrating the parasitic 
edge transistors. 
FIG. 2 is an isometric view of the common island 

semiconductor device of the present invention. 
FIG. 3 is a plan view of the common island semicon 

ductor device of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

The present invention will be described using single 
crystalline silicon as the semiconductor material which 
is disposed on an insulating substrate of single-crystal 
line sapphire. However, it should be understood that 
other conventional semiconductor material, such as 
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other forms of silicon and IIb-VIa and IIIa-Va semicon 
ductor compounds, may be substituted for the single 
crystalline silicon. Additionally, other conventional 
insulator substrates, such as spinel, beryllium oxide, and 
silicon dioxide disposed on a semiconductor material, 
may be substituted for sapphire. 

Referring now to FIGS. 2 and 3, the common island 
complementary-metaloxide-semiconductor device of 
the present invention formed in an SOS structure is 
generally designated as 100. The device 100 includes a 
single-crystalline sapphire substrate 112 upon which is 
disposed a single-crystalline silicon island 114. The sili 
con island 114 has a thickness of about 0.5 micrometer. 
The silicon island 114 is divided into a ?rst portion 116, 
where the N-channel transistor will be formed, and a 
second portion 118, where the P-channel transistor will 
be located. The ?rst portion 116 is lightly doped P-type 
(P—) and the second portion 118 is lightly doped N 
type (N—). The dopant concentration in both the ?rst 
116 and second 118 portions is about 1016 cm—3. A gate 
insulating layer 120, such as silicon dioxide, is disposed 
between a gate electrode 122, such as N-type polycrys 
talline silicon, and the top surface of the silicon island 
114. The gate insulating layer 120 may also be disposed 
over all the exposed surfaces of the silicon island 114. 
As shown in FIGS. 2 and 3, the gate electrode 122 is 
spaced from the common boundary between the side 
walls 119 and 121 and the top surface 116 of the silicon 
island 114. An arrangement of this type is referred to as 
edgeless since the gate electrode 122 does not extend 
over any sidewall, i.e. sidewalls 119 and 121. 

In the ?rst portion 116 of the silicon island 114, heav 
ily doped N-type (N+) source and drain regions 124 
and 126, respectively, extend from the top surface of the 
silicon island 114 to the interface between the silicon 
island 114 and the sapphire substrate 112. The heavily 
doped N-type (N+) source 124 and drain 126 regions 
each have an impurity concentration of about 1020 
cm-3. A lightly doped P-type (P—) channel region 128, 
having an impurity concentration of about 1016 cm-3, is 
disposed between the source and drain regions 124 and 
126, respectively. This channel region 128 is a part of 
the original lightly doped P-type ?rst portion 116. 

Lightly doped P-type (P—) regions 130 and 132 are 
disposed in the silicon island 114 contacting the respec 
tive source 124 and drain 126 regions. The lightly doped 
P-type (P—) regions 130 and 132 also contact a portion 
of the sidewall 119 of the silicon island 114. These 
lightly doped P-type regions (P—) 130 and 132 have an 
impurity concentration of at least about two orders of 
magnitude less than the impurity concentration of said 
N-type source 124 and drain 126 regions and, more 
particularly, about 1016 cm-3. The lightly doped P-type 
(P—) regions 130 and 132 also extend from the top 
surface of the silicon island 114 to the interface between 
the silicon island 114 and the sapphire substrate 112. 
The junctions formed between the N+ source and 
drain regions 124 and 126, respectively, and the lightly 
doped P-type (P—) regions 130 and 132, respectively, 
form N+/P- diodes. These N+/P— diodes are in 
series with respect to the source 24 and drain 126 re 
gions so as to eliminate the shorting paths between the 
source and drain regions of the N-channel transistor 
located in the areas of the island not subtended by the 
gate electrode 120 and outside the lightly doped P-type 
(P—) channel region 128. The N+/P-~ diode formed 
with the N+ source region 124 is forward biased while 
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4 
the reverse biased N+/P— diode formed with the N+ 
drain region 126 eliminates the shorting paths. 
An additional heavily doped P-type (P+) region 134 

is disposed between the lightly doped P-type (P—) 
regions 130 and 132. The additional heavily doped P 
type (P+) region 134 also contacts a portion of the 
sidewall 119. The heavily doped P-type region 134 
eliminates the shorting paths between the source 124 
and drain 126 regions that would otherwise exist if the 
surface portions of the lightly doped P-type regions 130 
and 132 should invert. The additional heavily doped 
P-type (P+) region 134 has an impurity concentration 
of at least about two orders of magnitude greater than 
the impurity concentration of the lightly doped P-type 
(P—) regions 130 and 132 and, more particularly, about 
1020 cm-3. 

In the second portion 118 of the silicon island 114 
heavily doped P-type (P+) source and drain regions 
136 and 138, respectively, are disposed in the silicon 
island 114 so that they extend from the top surface of 
the island 114 to the interface with the sapphire sub 
strate 112. These heavily doped P-type (P +) source and 
drain regions 136 and 138, respectively, each have an 
impurity concentration of about 1020 crn-3. A lightly 
doped N-type (N—) channel region 140, having an 
impurity concentration of about 1016 cm-3, is disposed 
between the heavily doped P-type (P+) source 136 and 
drain 138 regions. 

Lightly doped N-type (N—) regions 142 and 144 are 
disposed in the silicon island 114 contacting the respec~ 
tive source 136 and drain 138 regions. These lightly 
doped N-type (N—) regions 142 and 144 extend from 
the top surface of the silicon island 114 to the interface 
with the sapphire substrate 112 and contact a portion of 
the sidewall 121. The lightly doped N-type (N—-) re 
gions 142 and 144 have an impurity concentration of at 
least about two orders of magnitude less than the impu 
rity concentration of the P-type source 136 and drain 
138 regions and, more particularly, about 1016 cm-3. 
The lightly doped N-type (N—) regions 142 an 144 
form P+/N— diodes in series with the respective 
source 136 and drain 138 regions. These P+/N— di 
odes serve to eliminate the shorting paths which would 
otherwise exist between the source 136 and drain 138 
regions in the areas of the island not subtended by the 
gate electrode 120 and outside the lightly doped N-type 
(N—) channel region 140. The P+/N— diode formed 
with the P+ source region 136 is forward biased while 
the P+/N— diode formed with the P+ drain region 
138 is reverse biased to eliminate the shorting paths. 
An additional heavily doped N-type (N+) region 146 

is disposed between the lightly doped N-type (N—) 
regions 142 and 144 to guarantee electrical isolation 
between the source 136 and drain 138 regions in the 
event that the surfaces of the lightly doped portions 142 
and 144 invert. This additional heavily doped N-type 
(N+) region 146 also contacts a portion of the sidewall 
121. The additional heavily doped N-type (N+) region 
146 has an impurity concentration of at least about two 
orders of magnitude greater than the lightly doped 
N-type (N—) regions 142 and 144 and, more particu 
larly, about 1020 cm—3. 
As shown in FIGS. 2 and 3, a lightly doped P-type 

(P—) region 148, having an impurity concentration of 
about 1016 cm-3, is positioned adjacent the N+ source 
124 and drain 126 regions. A heavily doped P-type 
(P+) region 152, having an impurity concentration of at 
least about two orders of magnitude greater than the 
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lightly doped P-type (P—) region 148 and, more partic 
ularly, about 102° cm-3, is disposed adjacent to the 
lightly doped P-type (P—) region 148 and under the 
gate electrode 122. The lightly doped P-type (P—) 
region 148 as well as the heavily doped P-type (P+) 
region 152 are considered to be included in the ?rst 
portion 116 of the silicon island 114. The junctions 
between the N+ source 124 and drain 126 regions and 
the lightly doped P-type (P—) region 148 form 
N+/P— diodes. These N+/P— diodes are disposed 
outside of the lightly doped P-type (P—) channel region 
128 in a back-to-back series arrangement with respect to 
the N+ source 124 and drain 126 regions. The back-to 
back diodes in the ?rst portion 116 eliminate the short 
ing paths between the N+ source 124 and drain 126 
regions in the area of the silicon island 114 subtended by 
the electrode 122 and adjacent to the second portion 
118. The N+/P— diode formed between the N+ drain 
126 and the lightly doped P-type (P—) region 148 is 
reverse biased to eliminate shorting paths between the 
source 124 and drain 126 regions along the heavily 
doped P-type (P+) region 152. The N+/P— diode 
formed between the N+ source region 124 and the 
lightly doped P-type (P—) region 148 is forward biased 
because the source is at the lower potential, typically 
ground. 
A lightly doped N-type (N ——) region 150 is also dis 

posed adjacent the P+ source 136 and drain 138 re 
gions. The lightly doped N-type (N—) region 150 has 
an impurity concentration of about 1016 cm—3. A heav 
ily doped N-type (N +) region 154, having an impurity 
concentration of at least two orders of magnitude 
greater than the lightly doped N-type (N—) region 150 
and, more particularly, about 102° cm-3, is disposed 
adjacent to the lightly doped N-type (N—) region 150 
and under the gate electrode 122. The lightly doped 
N-type (N —) region 150 as well as the heavily doped 
N-type (N+) region 154 are considered to be included 
in the second portion 118 of the silicon island 114. The 
junctions between the P+ source 136 and drain 138 
regions and the lightly doped N-type (N—) region 150 
form P+/N — diodes which are disposed outside of the 
lightly doped N-type (N—) channel region 140. The 
P+/N - diodes in the second portion 118 eliminate the 
shorting paths between the P+ source 136 and drain 
138 regions in the area of the silicon island subtended by 
the gate electrode 122 and adjacent to the ?rst portion 
116. These P+/N— diodes are in a back-to-back series 
arrangement with respect to the P+ source 136 and 
drain 138 regions. The P+/N — diode formed between 
the P+ drain 138 and the light doped N-type (N—) 
region 150 is reverse biased to eliminate the shorting 
paths between the source 136 and drain 138 regions 
along the heavily doped N-type (N+) region 154. The 
P+/N — diode formed between the P+ source 136 and 
the lightly doped N-type (N—) region 150 is forward 
biased. ' 

The heavily doped P-type (P+) region 152 is sepa 
rated from the heavily doped N-type (N +) region 154 
by an intermediate region 156 which extends under the 
gate electrode 122. This intermediate region 156 may be 
either lightly doped N-type or P-type. In the event that 
the intermediate 156 is lightly doped N-type, the junc 
tion between intermediate region 156 and the heavily 
doped P-type region (P+) region 152 forms a reverse 
biased P+/N— junction which is used to electrically 
isolate the ?rst portion 116 of the silicon island 114 from 
the second portion 118 of the silicon island 114. This 
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P+/N— diode is considered to be disposed between 
the ?rst 116 and second 118 portions of the silicon island 
114. If the reverse biased P+/N — diode was not pres 
ent, when the N-channel transistor formed in the ?rst 
portion 116 is on, a shorting path would form between 
the P+ source region 136 and the N+ source region 
124 because of the forward biased diode formed be 
tween the inverted P-type channel 128 and the P+ 
source region 136. Similarly, when the P-channel tran 
sistor formed in the second portion 118 is on, the re 
verse biased P+/N— diode would eliminate the short 
ing path which would otherwise form between the P+ 
source region 136 and the N+ source region 124 be 
cause of the forward biased diode formed between the 
inverted N-type channel 140 and the N+ source region 
124. 

In the event that the intermediate region 156 is lightly 
doped P-type, the junction with the heavily doped N 
type region 154 forms an N+/P— junction which is 
reverse biased to electrically isolate the ?rst portion 116 
of the silicon island 114 from the second portion 118 of 
the silicon island 114. In either case, the intermediate 
region 156 has an impurity concentration of at least 
about two orders of magnitude less than the impurity 
concentration of the heavily doped regions 152 and 154 
and, more particularly, about 1016 cm-3. 
The device 100 would be fabricated by ?rst de?ning 

the silicon island 114 on a sapphire substrate 112. Then, 
the island 114 would be lightly doped both P and N 
types so as to form the ?rst 116 and second 118 portions, 
respectively. A masking layer, such as a photoresist, 
would be deposited and patterned so as to expose only 
the areas which correspond to the heavily doped P-type 
(P+) regions 134 and 152. Then, a P-type dopant would 
be implanted into the silicon island to form the regions 
134 and 152. Alternatively, the heavily doped P-type 
(P +) region 134 could be formed after the gate elec 
trode 122 has been deposited and de?ned. The photore 
sist would then be removed and a new photoresist layer 
would be applied so that the areas corresponding to the 
heavily doped N-type (N+) regions 146 and 154 are 
exposed. An N-type dopant would then be ion im 
planted into the silicon island to form these heavily 
doped regions 146 and 154. Also, the area over the 
heavily doped region 146 could also be covered during 
this implantation step so that the region 146 would be 
formed after the gate electrode 122 has been applied and 
de?ned. The photoresist used during the N-type implan 
tation step would then be removed. 7 
The gate insulating layer 120, such as silicon dioxide, 

and the gate electrode 122, such as N-type polycrystal 
line silicon, would be deposited and de?ned using con 
ventional techniques. Then, the photoresist would be 
deposited and patterned such that the areas correspond 
ing to the heavily doped N-type (N+) source and drain 
regions 124 and 126 along with the heavily doped N 
type (N+) region 146, if it was not formed before the 
gate electrode was deposited, are exposed. N-type dop 
ants are implanted into the silicon island to dope these 
regions N-type. The photoresist layer would be re 
moved and an additional photoresist masking layer 
would be applied and de?ned so that the areas corre 
sponding to the heavily doped P-type source and drain 
regions 136 and 138, respectively, and the heavily 
doped P-type (P+) portion 134, if it was not formed 
before the gate electrode was deposited, are left ex 
posed. P-type dopants would then be ion implanted into 
the silicon island to dope these regions P-type. The 
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photoresist would then be removed. It should be noted 
that the lightly doped P-type (P—) portions 128, 130, 
132 and 148 are part of the originally lightly doped 
P-type portion 116 of the silicon island 114. In a similar 
manner, the lightly doped N-type (N—) regions 140, 
142, 144 and 150 are part of the original lightly doped 
N-type second portion 118. The intermediate region 156 
would be masked during the doping steps so that it 
remains either lightly doped N-type or P-type. 
As an alternative embodiment of the present inven 

tion, the lightly doped P-type (P—) region 130 and the 
portion of the lightly doped P-type (P—) region 148 
contacting the N+ source region 124 are eliminated. By 
eliminating these regions, the heavily doped P-type 
(P+) regions 134 and 152 would contact the N+ 
source region and form N+/P+ diodes, rather than the 
N+/P-— diodes formed with the N+ source region 124 
shown in FIGS. 2 and 3. The lightly doped N-type 
(N—) region 142 and the portion of the lightly doped 
N-type (N-—) region 150 contacting the P+ source 136 
could also be eliminated. P+/N + diodes, rather than 
P+/N— diodes, would then be formed with the P+ 
source region 136. 

Since the gate electrode of the complementary-metal 
oxide-semiconductor device of the present invention 
does not extend over the sidewalls of the silicon island, 
the parasitic edge transistors are eliminated. Addition 
ally, since the gate electrode does not extend over the 
sidewalls, the gate breakdown, due to insuf?cient di 
electric material on the sidewalls and the high electrical 
?elds along the sharp angled edges of the island, is also 
eliminated. 
Although the present invention has been illustrated 

using a substantially rectangular semiconductor island, 
other geometrical shapes, such as discs, could be substi 
tuted without departing from the scope of the inven 
tion. 
We claim: 
1. A common island semiconductor device compris 

mg: 
an island of semiconductor material disposed on an 

insulating substrate, said island having a top surface 
and being completely surrounded by a peripheral 
sidewall, with a common boundary between said 
top surface and said sidewall; 

said island being divided into a P type portion and an 
N type portion, with a junction between said P 
type portion and said N type portion, 

a gate electrode insulatingly overlying said island, 
and extending from a ?rst termination point within 
said P type portion across said junction to a second 
termination point within said N type portion, said 
?rst termination point and said second termination 
point each being spaced from said sidewall, and 
said gate electrode lying entirely within and spaced 
from said common boundary, with a P type chan 
nel stop area extending from said ?rst termination 
point to said common boundary, and an N type 
channel stop area extending from said second ter 
mination point to said common boundary, 

N type source and drain regions within said P type 
portion, spaced from each other by the P type 
portion underlying said gate electrode and by said 
P type channel stop area, said N type source region 
extending to said sidewall at a ?rst location within 
said P type portion, and said N type drain region 
extending to said sidewall at a second location 
spaced from said ?rst location, 

P type source and drain regions within said N type 
portion, spaced from each other by the N type 
portion underlying said gate electrode and by said 
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N type channel stop area, said P type source region 
extending to said sidewall at a third location within 
said N type portion, and said P type drain region 
extending to said sidewall at a fourth location 
spaced from said third location. 

2. A common island semiconductor device according 
to claim 1, wherein said P type channel stop area con 
tains a ?rst channel stop region of P conductivity type 
having an impurity concentration of at least about two 
orders of magnitude greater than said P type portion 
disposed therein and extending from said ?rst termina 
tion point to said common boundary, said ?rst channel 
stop region being spaced from said N type source and 
said N type drain by portions of said P type portion, and 
wherein said N type channel stop area contains a second 
channel stop region of N conductivity type having an 
impurity concentration of at least about two orders of 
magnitude greater than said N type portion disposed 
therein and extending from said second termination 
point to said common boundary, said second channel 
stop region being spaced from said P type source and 
said P type drain by portions of said N type portion. 

3. A common island semiconductor device according 
' to claim 1, wherein a second channel stop region of P 
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conductivity type having an impurity concentration of 
at least about two orders of magnitude greater than said 
P type portion is provided within said P type portion, 
said second channel stop region of P conductivity type 
extending from a part of said sidewall lying between 
said ?rst location and said junction to a part of said 
sidewall lying between said second location and said 
junction, said second channel stop region of P conduc 
tivity type spacing said N type drain and said N type 
source from said junction, and wherein a second chan 
nel stop region of N conductivity type having an impu 
rity concentration of at least about two orders of magni 
tude greater than said N type portion is provided within 
said N type portion, said second channel stop region of 
N conductivity type extending from a part of said side 
wall lying between said third location and said junction 
to a part of said sidewall lying between said fourth 
location and said junction, said second channel stop 
region of N conductivity type spacing said P type drain 
and said P type source from said junction. 

4. A common island semiconductor device according 
to claim 2, wherein a second channel stop region of P 
conductivity type having an impurity concentration of 
at least about two orders of magnitude greater than said 
P type portion is provided within said P type portion, 
said second channel stop region of P conductivity type 
extending from a part of said sidewall lying between 
said ?rst location and said junction to a part of said 
sidewall lying between said second location and said 
junction, said second channel stop region of P conduc 
tivity type spacing said N type drain and said N type 
source from said junction, and wherein a second chan 

' nel stop region of N conductivity type having an impu 
rity concentration of at least about two orders of magni 
tude greater than said N type portion is provided within 
said N type portion, said second channel stop region of 
N conductivity type extending from a part of said side 
wall lying between said third location and said junction 
to a part of said sidewall lying between said fourth 
location and said junction, said second channel stop 
region of N conductivity type spacing said P type drain 
and said P type source from said junction. 

5. A common island semiconductor device according 
to claim 1 wherein said semiconductor material is sili 
con and said insulating substrate is sapphire. 

* * II! it 1.! 


